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Introduction
The NR_SL_enh Work Item has as a main goal to specify “radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases”. One key observation is that some of these use cases impact UEs that are power limited, and as a result would significantly benefit from mechanisms for power savings. 
One of the objectives listed in the NR_SL_enh WID [1] includes specification of a Sidelink DRX for broadcast, groupcast, and unicast. In particular: 
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE

Significant progress has been made in defining the SL DRX operation. For groupcast and broadcast, one issue that still needs to be resolved relates to the granularity of the SL DRX configuration. The following agreement on SL DRX granularity for groupcast and broadcast was achieved in RAN2#113-e [2]:
a) For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
b) RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
c) RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.
In this contribution, we discuss our views related to the SL DRX granularity for groupcast and broadcast.
Discussion
[bookmark: _Hlk525905422]For groupcast and broadcast, one of the main considerations for SL DRX operation is that the TX UEs and the RX UEs need a mechanism to determine the SL DRX configuration without a prior negotiation phase or message exchange phase. To do this, the UEs need to determine this SL DRX configuration based on information that is known, or can be determined, by both the TX UEs and the RX UEs. 
Observation 1: SL DRX configuration needs to be based on information that is known, or can be determined, by both the TX UEs and the RX UEs.
In addition to broadcast and groupcast services, the initial connection establishment signalling for setting up a unicast connection, may also be sent over broadcast (to a default Destination Layer-2 ID).  For example, the transmission of the Direct Communication Request. As the chosen SL DRX granularity does have specification impact, it would be beneficial to have a single SL DRX granularity that is suitable for all the different SL communications (broadcast, groupcast, initial connection establishment signalling).
Observation 2: SL DRX configuration is required for services requiring broadcast, services requiring groupcast, and initial connection establishment signalling for setting up a unicast connection.
Proposal 1: RAN2 agree that a single SL DRX granularity apply to all the different SL communications (broadcast, groupcast, initial connection establishment signalling).
Based on e-mail discussion for RAN2 #113e [3], five SL-DRX granularity alternatives were discussed.
1. SL DRX granularity is per cell
2. SL DRX granularity is per cast type
3. SL DRX granularity is per PQI
4. SL DRX granularity is per Destination Layer 2 ID
5. SL DRX granularity based on geo-location 

Based on the feedback from the e-mail discussion as well as the online discussion at RAN2 #113e, it was agreed that option 1 and 2 did not provide enough granularity, and that we should try to focus specification work on option 3 (per PQI) and option 4 (per Destination Layer 2 ID). No decision was made regarding option 5. 
Option 3 (SL DRX granularity per PQI) is based on the TX UEs and RX UEs determining the SL DRX configuration based on the knowledge of the V2X service PQI. From TS 23.287 [4], it seems that the access stratum of the TX UE is aware of the mapping of V2X service to PQI. 
In addition, in TR 23.776 [5], SA2 has a conclusion that the V2X layer of RX UE passes the PC5 QoS parameters together with the corresponding destination layer-2 ID(s) for reception, to the AS layer. As a result, many companies argue that both the TX UE and RX UE know the PQI for the broadcast and groupcast case. However, we do not think that the RX UE would know the proper PQI to use for the initial connection establishment signalling. The RX UE could use the PQI tied to the unicast V2X service for which the initial connection establishment signalling is being sent. In this case, the UE would have a different SL DRX configuration for each unicast V2X service. However, our view is that the RX UE should have a single SL DRX configuration for monitoring of Direct Communication Request messages from any unicast V2X service. 
Observation 3: For the initial connection establishment signalling, using the PQI tied to the unicast V2X service will result in a different SL DRX configuration for each unicast V2X service 
Proposal 2: RAN2 agree that a single SL DRX configuration apply for monitoring of Direct Communication Request messages from any unicast V2X service.
In addition, TS 23.287 [4] has defined a set of 10 standardized PQI values {21, 22, 23, 55, 56, 57, 58, 59, 90, 91}. Of these, only 55-59 are suitable for broadcast and groupcast services. Although the number of standardized PQI values can be increased, it is not clear whether this number will provide enough granularity for all the V2X services. In particular, if the granularity is too small, then we may have too many V2X communications competing for access during the SL DRX active periods.
Observation 4: Only five standardized PQI values may be used for groupcast and broadcast. It is not clear whether this is enough granularity to support all V2X communications
Furthermore, the PQI is a reflection of the QoS characteristic of the traffic of the V2X service, in terms of:
· Resource Type (GBR, Delay critical GBR or Non-GBR);
· Priority Level;
· Packet Delay Budget;
· Packet Error Rate;
· Averaging window (for GBR and Delay-critical GBR resource type only);
· Maximum Data Burst Volume (for Delay-critical GBR resource type only).

It is possible that two V2X services with very different traffic patterns may have the same or similar QoS characteristics. Basing the SL DRX granularity on the PQI, will mean that all these services will share the same SL DRX configuration. In our view, a SL DRX configuration should be related more to the V2X service (and things like traffic patterns of the service) rather than the QoS characteristics of the service.

Observation 5: Many V2X services, with different traffic patterns, may have the same or similar QoS characteristics. SL DRX granularity per PQI may imply that these services will share the same SL DRX configuration.
Proposal 3: RAN2 agree that the SL DRX configuration be related to V2X service and not the QoS characteristics of the V2X service.
Lastly, a single destination layer 2 ID may have multiple associated PQI. In this case, the TX UE and RX UE would need to either determine a single DRX configuration, for example based on the destination layer 2 ID, or use multiple DRX configurations (one for each PQI). In our view, coupling DRX configuration to individual QoS requirement is inefficient and is an optimization with more complexity that is not justified. The RX UE should have a single DRX cycle if there are more than one PQIs associated with a specific destination layer 2 ID. 

[bookmark: _Hlk71588895]Observation 6: If the destination layer 2 ID is associated with multiple PQI, this may result in the UE having multiple SL DRX configurations for the destination layer 2 ID, or the necessity to somehow group these PQI to a single SL DRX configuration.
We feel that basing the SL DRX granularity on the destination layer 2 ID avoids many of the issues highlighted above. Namely:
· the same mechanism may be used for broadcast, groupcast, and initial connection establishment signalling;
· the access stratum at the TX UEs and the RX UEs both know the Destination Layer 2 ID;
· the SL DRX configuration has more than enough granularity, as it is related to the V2X service;
· The UE would have a single SL DRX configuration, even if the destination layer 2 ID is associated with multiple PQI

Proposal 4: RAN2 agree that the SL DRX granularity be based on Destination Layer 2 ID.

Conclusion
In this contribution, we discuss the options for SL DRX granularity, and make the following observations and conclusions:
Observation 1: SL DRX configuration needs to be based on information that is known, or can be determined, by both the TX UEs and the RX UEs.
Observation 2: SL DRX configuration is required for services requiring broadcast, services requiring groupcast, and initial connection establishment signalling for setting up a unicast connection.
Proposal 1: RAN2 agree that a single SL DRX granularity apply to all the different SL communications (broadcast, groupcast, initial connection establishment signalling).
Observation 3: For the initial connection establishment signalling, using the PQI tied to the unicast V2X service will result in a different SL DRX configuration for each unicast V2X service 
Proposal 2: RAN2 agree that a single SL DRX configuration apply for monitoring of Direct Communication Request messages from any unicast V2X service.
Observation 4: Only five standardized PQI values may be used for groupcast and broadcast. It is not clear whether this is enough granularity to support all V2X communications
Observation 5: Many V2X services, with different traffic patterns, may have the same or similar QoS characteristics. SL DRX granularity per PQI may imply that these services will share the same SL DRX configuration.
Proposal 3: RAN2 agree that the SL DRX configuration be related to V2X service and not the QoS characteristic of the V2X service.
Observation 6: If the destination layer 2 ID is associated with multiple PQI, this may result in the UE having multiple SL DRX configurations for the destination layer 2 ID, or the necessity to somehow group these PQI to a single SL DRX configuration.
Proposal 4: RAN2 agree that the SL DRX granularity be based on Destination Layer 2 ID.
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